Technical  Addendum: 
2011  Sample  Results  and  Discussion 

Addendum  to  the  "Technical  Memorandum:  An  Analysis  of  Nutrients  and  Select  Metals 
Within  Wastewater  from  Greenhouse  Operations  in  and  Around  Leamington  Ontario" 
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2011  Greenhouse  Sample  results 


In  2011,  the  Ministry  of  tine  Environment  Soutliwestern  Regional  Office  completed  a  second  round  of 
sampling  of  greenhouse  outfalls  in  and  around  Leamington  and  Kingsville,  Ontario.  The  purpose  of  the 
sampling  work  was  to  further  identify  potential  sources  of  nutrient  enrichment  for  watercourses  in  the 
area.  A  total  of  12  direct  outfalls  were  sampled  in  201 1  that  were  not  sampled  in  the  2010  study.  In 
addition  to  these  12  direct  outfall  sites,  samples  were  taken  from  one  municipal  drain  that  services 
several  greenhouse  lots  (Morse  Drain  -  Site  9),  and  for  comparative  purposes,  samples  were  taken  from 
one  subdivision  stormwater  control  pond.  For  outfalls  that  were  directly  discharging  into  a  running 
watercourse,  samples  were  taken  upstream  and  downstream  of  the  outfall  to  evaluate  impact  to  the 
receiving  watercourse  (these  sites  are  1,  2,  4,  5  and  7).  The  sample  dates  were  May  25,  June  27,  July 
20  and  August  30  of  201 1 .  Sample  locations  were  along  the  following  drains; 

-  Reid  Drain  (sites  2,  2a) 

-  Wallace/Fox  Drain  (sites  5,  11) 

-  ScratchAA/igle  Drain  (site  4) 

-  Sebele  Drain  (site  10) 

-  Hooker  Drain  (site  1) 

-  Second  Cone.  Rd  Drain  (sites  6,  6A,  8,  12) 

-  Morse  Drain  (site  9) 

-  Sturgeon  Creek  (site7) 


Main  Results 

The  sample  results  for  201 1  were,  for  the  most  part,  comparable  to  results  obtained  in  2010.  In 
calculating  the  averages  shown  in  Figure  1 ,  the  sample  showing  the  heaviest  impact  from  each  site  was 
excluded,  in  order  to  allow  a  conservative  interpretation  of  the  data.  As  in  2010,  levels  of  macronutrients 
(nitrogen,  phosphorus,  potassium)  and  typical  metal  micronutrients  (zinc,  copper,  manganese,  iron  and 
molybdenum  -  common  to  commercial  fertilizer  blends)  were  consistently  elevated  as  compared  to  what 
would  be  considered  normal  background  stormwater  discharge.  Nine  of  the  twelve  sampled  sites 
demonstrated  elevated  levels  of  nutrients  over  what  would  be  expected  from  typical  stormwater  ponds. 
6  of  the  12  sites  demonstrated  significant  contributions  of  phosphorous  to  the  environment  (sites  1,  2,  5, 
6,  11,  12). 


Other  Notable  Results 

Sites  1  and  2  show  demonstrative  deterioration  of  water  quality  with  respect  to  nutrients  at  the  sites  that 
discharge  directly  into  a  flowing  watercourse. 

Sites  6,  8,  11  and  12  discharge  directly  into  a  drainage  channel.  The  nutrient  concentrations  of  the 
discharge  are  consistent  with  levels  that  would  result  in  downstream  impacts.  An  upstream  sampling 
location  was  unavailable,  so  the  extent  of  degradation  to  the  watercourse  could  not  be  quantified. 

The  Morse  Drain  was  sampled  downstream  of  a  series  of  greenhouse  buildings  for  which  an  outfall  could 
not  be  located.  Water  quality  results  suggest  a  source  of  nutrient  rich  water  is  being  added  to  the  Drain. 

Sites  4,  6A,  and  7  have  only  slightly  elevated  levels  of  nutrients  as  compared  to  the  other  sites  sampled 
and  site  10  does  not  appear  to  have  any  nutrients  present  in  the  discharge  water  sampled. 

Figures  2  through  14  graphically  show  results  for  the  201 1  sample  program.  The  control  site  has  been 
added  against  each  outfall  for  comparative  purposes. 

Raw  sample  data  is  presented  at  the  end  of  the  figures. 
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Figure  1: 

Concentrations  of 
nitrate,  phosphorus,  and 
potassium  at  each 
sampling  site 

Concentrations  are 
expressed  as  an 
average  of  the 
concentrations  found  on 
the  four  sampling  days 
(excluding  the  maximum 
concentration). 

The  control  point 
concentrations  are: 

Nitrate:  0.25  mg/L 
Phosphorus:  0.058  mg/L 
Potassium:  3.6  mg/L 
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Figure  2:  Nitrate,  total 
phosphorus,  and 
potassium  concentrations 
at  Site  1  on  each  of  the 
four  sampling  days. 


Samples  were  taken 
upstream,  downstream, 
and  at  the  source  point. 
Shown  also  is  the 
concentration  at  the 
upstream,  source,  and 
downstream  locations 
averaged  over  the  four 
sampling  days. 

The  control  site 
concentrations,  averaged 
over  the  four  sampling 
days  are: 

Nitrate:  0.25  mg/L 
Phosphorus:  0.058  mg/L 
Potassium:  3.6  mg/L 
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Figure  3:  Nitrate,  total 
phosphorus,  and 
potassium  concentrations 
at  Site  2  on  each  of  the 
four  sampling  days. 

Samples  were  taken 
upstream,  downstream, 
and  at  the  source  point. 
Shown  also  is  the 
concentration  at  the 
upstream,  source,  and 
downstream  locations 
averaged  over  the  four 
sampling  days. 

The  control  site 
concentrations,  averaged 
over  the  four  sampling 
days  are: 

Nitrate:  0.25  mg/L 
Phosphorus:  0.058  mg/L 
Potassium:  3.6  mg/L 
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Figure  4:  Nitrate,  total 
phosphorus,  and 
potassium  concentrations 
at  Site  2A  on  each  of  the 
four  sampling  days. 

Samples  were  taken  at 
the  source  only.  Also 
shown  is  the 
concentration  at  the 
source  averaged  over  the 
four  sampling  days. 

The  control  site 
concentrations,  averaged 
over  the  four  sampling 
days  are: 

Nitrate:  0.25  mg/L 
Phosphorus:  0.058  mg/L 
Potassium:  3.6  mg/L 
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Figure  5:  Nitrate,  total 
phosphorus,  and 
potassium  concentrations 
at  Site  4  on  each  of  the 
four  sampling  days. 

Samples  were  taken 
upstream,  downstream, 
and  at  the  source  point. 
Shown  also  is  the 
concentration  at  the 
upstream,  source,  and 
downstream  locations 
averaged  over  the  four 
sampling  days. 

The  control  site 
concentrations,  averaged 
over  the  four  sampling 
days  are: 

Nitrate:  0.25  mg/L 
Phosphorus:  0.058  mg/L 
Potassium:  3.6  mg/L 
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Figure  6:  Nitrate,  total 
phosphorus,  and 
potassium  concentrations 
at  Site  5  on  each  of  the 
four  sampling  days. 

Samples  were  taken 
upstream,  downstream, 
and  at  the  source  point. 
Shown  also  is  the 
concentration  at  the 
upstream,  source,  and 
downstream  locations 
averaged  over  the  four 
sampling  days. 

The  control  site 
concentrations,  averaged 
over  the  four  sampling 
days  are: 

Nitrate:  0.25  mg/L 
Phosphorus:  0.058  mg/L 
Potassium:  3.6  mg/L 
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Figure  7:  Nitrate,  total 
phosphorus,  and 
potassium  concentrations 
at  Site  6  on  each  of  the 
four  sampling  days. 

Samples  were  tal<en  at 
the  source  only.  Also 
shown  is  the 
concentration  at  the 
source  averaged  over  the 
four  sampling  days. 

The  control  site 
concentrations,  averaged 
over  the  four  sampling 
days  are: 

Nitrate:  0.25  mg/L 
Phosphorus:  0.058  mg/L 
Potassium:  3.6  mg/L 
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Figure  8:  Nitrate,  total 
phosphorus,  and 
potassium  concentrations 
at  Site  6A  on  each  of  the 
four  sampling  days. 

Samples  were  tal<en  at 
the  source  only.  Also 
shown  is  the 
concentration  at  the 
source  averaged  over  the 
four  sampling  days. 

The  control  site 
concentrations,  averaged 
over  the  four  sampling 
days  are: 

Nitrate:  0.25  mg/L 
Phosphorus:  0.058  mg/L 
Potassium:  3.6  mg/L 
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Figure  9:  Nitrate,  total 
phosphorus,  and 
potassium  concentrations 
at  Site  7  on  each  of  the 
four  sampling  days. 

Samples  were  taken 
upstream,  downstream, 
and  at  the  source  point. 
Shown  also  is  the 
concentration  at  the 
upstream,  source,  and 
downstream  locations 
averaged  over  the  four 
sampling  days. 

Note  that  a  source  sample 
was  not  taken  on  June  27 
(no  flow  observed). 

The  control  site 
concentrations,  averaged 
over  the  four  sampling 
days  are: 

Nitrate:  0.25  mg/L 
Phosphorus:  0.058  mg/L 
Potassium:  3.6  mg/L 
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Figure  10:  Nitrate,  total 
phosphorus,  and 
potassium  concentrations 
at  Site  8  on  each  of  the 
three  sampling  days  (no 
sample  was  taken  on  May 
251 

Samples  were  taken  at 
the  source  only.  Also 
shown  is  the 
concentration  at  the 
source  averaged  over  the 
three  sampling  days. 

The  control  site 
concentrations,  averaged 
over  four  sampling  days 
are: 

Nitrate:  0.25  mg/L 
Phosphorus:  0.058  mg/L 
Potassium:  3.6  mg/L 
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Figure  11:  Nitrate,  total 
phosphorus,  and 
potassium  concentrations 
at  Site  9  on  each  of  the 
four  sampling  days. 

Samples  were  tal<en  at 
the  source  only.  Also 
shown  is  the 
concentration  at  the 
source  averaged  over  the 
four  sampling  days. 

The  control  site 
concentrations,  averaged 
over  the  four  sampling 
days  are: 

Nitrate:  0.25  mg/L 
Phosphorus:  0.058  mg/L 
Potassium:  3.6  mg/L 
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Figure  12:  Nitrate,  total 
phosphorus,  and 
potassium  concentrations 
at  Site  1 0  on  each  of  the 
four  sampling  days. 

Samples  were  taken  at 
the  source  only.  Also 
shown  is  the 
concentration  at  the 
source  averaged  over  the 
four  sampling  days. 

The  control  site 
concentrations,  averaged 
over  the  four  sampling 
days  are: 

Nitrate:  0.25  mg/L 
Phosphorus:  0.058  mg/L 
Potassium:  3.6  mg/L 
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Figure  13:  Nitrate,  total 
phosphorus,  and 
potassium  concentrations 
at  Site  1 1  on  each  of  the 
four  sampling  days. 

Samples  were  taken  at 
the  source  only.  Also 
shown  is  the 
concentration  at  the 
source  averaged  over  the 
four  sampling  days. 

The  control  site 
concentrations,  averaged 
over  the  four  sampling 
days  are: 

Nitrate:  0.25  mg/L 
Phosphorus:  0.058  mg/L 
Potassium:  3.6  mg/L 
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Figure  14:  Nitrate,  total 
phosphorus,  and  potassium 
concentrations  at  Site  12  on 
each  of  the  three  sampling 
days  (no  sample  was  taken 
on  May  25). 

Samples  were  taken  at  the 
source  only.  Also  shown  is 
the  concentration  at  the 
source  averaged  over  the 
three  sampling  days. 

The  control  site 
concentrations,  averaged 
over  four  sampling  days  are: 

Nitrate:  0.25  mg/L 
Phosphorus:  0.058  mg/L 
Potassium:  3.6  mg/L 
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